Environmental Cost Analysis Based on Structure and Practice of Supply Networks in Manufacturing Enterprises  by Ying, Wang & Lu, Zhai
Available online at www.sciencedirect.com
Energy Procedia 5 (2011) 2132–2136
1876–6102 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.egypro.2011.03.368
IACEED2010 
Environmental Cost Analysis Based on Structure and Practice 
of Supply Networks in Manufacturing Enterprises 
Wang Ying*, Zhai Lu 
School of Economics and Management, Wuhan University, Wuhan, 430072,P.R. China  
 
Abstract 
According to the seven indicators including manufacturing characteristics, the supply chain network of 
manufacturing enterprises can be divided into the following three types, the centralized type, the decentralized type 
and the adaptive type. Based on the structure and practice of the three types, life cycle theory and analysis on 
strategic cost management, the paper has provided basis for strategic planning of environmental protection in 
different types of the supply chain networks. 
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1.  Introduction 
As sustainable developments have taken increasingly more emphasis  across the world, environmental 
cost has become an essential part in operating cost and the attention on environmental cost control has 
been growing ever since. Companies in America and some European countries have started to release 
some informat ion report on environmental costs, and some signs of “green trade barriers” have begun to 
emerge in international trades. Putting the concept of environmental protection into the cost management 
of supply chain is the green supply chain management. Different from the common supply chains, it  pays 
more attention to the coordination of the complex green elements . To  be more specific, apart from the 
coordination of the supply chain entities, the supply chain and the consumers, it  places more emphasis on 
the balance between economic indicators and environmental performances. 
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2. The structure and practice of supply networks 
Supply chain network is composed of autonomous or semi-autonomous entities, which work together 
to manage the activities of one or more related products in purchasing, production and distribution. As the 
included node enterprises are often more than one and the environment around is a multi -level one with 
dynamic changes, it is not a single linear chain of horizontal structure, but presents a network structure 
consisting of raw material suppliers to manufacturers, distributors, retailers and even end -users. 
According to the seven indicators of structural characteristics proposed by Fu RL and Shaw J (1998), 
namely, (1) manufacturing characteristic; (2) Business objective; (3) production difference; (4) 
Production Mode; (5) assembly phase; (6) Product life cycle; (7) inventory demand, the supply chain 
network of manufacturing enterprises can be divided into the following three types: the centralized type, 
the decentralized type and the adaptive type. Their respective characteristics are shown in Table 1. 
 
Table 1: Characteristics of the three different type of supply chain network  
 
Although the relationship between various nodes are different from one another in this 3 types of 
supply chain networks, the enterprises create value through cooperation and play a synergistic effect by 
making full use of network resources ., thus allowing businesses to gain greater advantages in competit ion, 
achieving efficient links between producing and selling, creating reasonable floatation between physical 
distribution, information flow and capital flow, and eventually maximizing the overall interests. 
2.1 The centralized supply chain network  
In the centralized supply chain network, the processes of manufacturing and assembling are finished in 
one place, turning components into the final p roducts. The chain ne tworks in  machinery manufacturing 
industry such as aviation, automobile, shipbuilding belong to this type. The features of this type includes 
mostly being capital-intensive and technology-intensive enterprisesǃthe short distance between suppliers 
and manufacturers and the single piece or small batch production mode.  
2.2 The decentralized supply chain network  
In the decentralized supply chain network, enterprises complete their main and complicated  assembly 
processes in factories while do the rest simple processes at the distribution places. The chain networks in 
industries like electronics, computer and equipment belong to this type. The features of this type are 
Characteristic Index Structure of Supply Chain Network 
Centralized Decentralized Adaptive 
Manufacturing 
Mode 
Centralized Assembly Decentralized Assembly Scattered distinguish 
Primary Goal Small Lot Production Reserve Production  Adapting to the External 
Environment 
Product 
Differentiation 
Early Late Late 
Product Categories Less Many Many 
Assembly Process Concentrated in the 
Manufacturing Stages 
Decentralized to the Distribution 
Phases  
Concentrated in the 
Manufacturing Stages 
Product Life Cycle Several Years Few Months to Several Years Several Weeks to Several Months 
Main Stock Type Finished  Goods Semi-finished Products Raw Materials 
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mostly being technology-intensive and labor-intensive enterprises vendors distributed in different 
locations and the mass production and ordering methods . 
2.3 The adaptive supply chain network  
In the adaptive supply chain network, enterprises own the final product assembly lines and distribution 
facilit ies to arrange production according to the trend of product demand and adapt themselves to the 
ever-changing market. The chain  networks in sectors like footwear and clothing belong to this type.  Its 
three features are mostly labor-intensive enterprisesˈdispersed vendors and  the flexib le production 
mode according to the changing external environment.   
3. Environmental cost analysis of the different types of supply chain networks  
Methods frequently used in the environmental cost management o f the supply cha in networks are 
activity- based costing theory, life cycle theory, pre-planning theory and environmental quality cost 
theory. Life cycle theory is the one concerning the acquisition of raw materials, manufacturing and 
materials processing, the production, circulation, consumption, obsolete and recycling processes of the 
products. Closely linked with the supply chain network, this theory combines the ideas   of suppliers, 
manufacturers and customers together, which is indeed an effective way to improve the environmental 
effects. For every stage of the life cycle would  place some effects on the environment, the enterprises are 
able to improve environmental performances only when they deeply analyzed various stages of the 
product. The assessment of life cycle theory consists of three phases: inventory analysis, effect analysis 
and improvement analysis. 
Using life cycle theory, together with the structural characteristics of the supply chain network, 
environmental strategy cost analysis towards the three types of manufacturing supply chain network can 
be put forward to identify the focus of analysis, take appropriate environmental protection strategies and 
eventually provide the basis for the enterprises to make the overall plans of environmental governance. 
3.1 Environmental cost analysis of the centralized supply chain network  
First, green procurement 
According to the characteristics of different usage of the components and stable inventory of raw 
materials in centralized supply chain network, suppliers in short distances should be given priority to 
when choosing suppliers to realize the majorizat ion of the geographical positions. The termination 
products are manufactured in the stage of assembly, and the fin ished goods would become the main stock 
under the changeable market  demands. In this case, it is of great necessity  for the suppliers and the 
manufacturers to work closely together to control the stock level of termination products and economize 
on resources by using the JIT technology.  
Second, cleaner production 
For the b igger bulk of the p roducts and the larger amounts of the funds in the in  centralized  supply 
chain network, enterprises should take great emphasis on infrastructure, product research and 
development, establishing cooperation, develop environmentally-effective financial plans and inventory 
strategies and reach the reasonable connection of value chains between the supplier, manufacturer and 
seller though the most economic ways of communication such as using less expensive, reducing the waste 
of resources and pollutant discharge during the production. 
Third, green marketing 
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This kind of enterprises has  got relatively  fixed  seller, long-term good cooperation, longer product life 
cycle, high recycling rates. In considering the self-factors and the environmental regulations, enterprises 
can build centers for waste disposal and recycling. 
3.2 Environmental cost analysis of the decentralized supply chain network  
First, green procurement 
According to the characteristics of dispersed completing and order production in most enterprises of 
the decentralized supply chain network, purchasing departments should strengthen the communication 
and cooperation with R & D design departments, the production division and marketing departments to 
make jo int decisions on the choosing of raw materials and suppliers, thus improving the recycling and 
reuse of the materials.  
Second, cleaner production 
In the decentralized supply chain network, the enterprises have the assembly and d istribution facilities 
of the termination product, and fin ish the assembly process with the following two steps: 1) completing 
the complex assembly processes of the universal products in factories; (2) fin ishing the simple assembly 
processes of the indented products at the distribution places. Therefore, this kind of enterprises should 
focus on the research and development of processing, product warehousing, order processing, 
establishment and maintenance of distributors to improve production technologies and processes, increase 
the proportion of the universal products and reduce the assembly time as well as the waste of resources. 
As these companies often have a certain polluting for the usage of electronic components, closed loop 
productions should be established to recycle the loss of materials and reuse them as new materials when 
returned to the process, thus min imizing the emission levels of the “three wastes” in production and 
reducing the environmental load. 
Third, green marketing 
There are more vendors which are dispersed to choose from in this kind of enterprises. Therefore, in 
the choice of vendors, enterprises should study their awareness of environmental protection; try to choose 
the vendors that are socially responsible and put forward reasonable expectations on the environment to 
work together building a system of environmental cost control. 
3.3 Environmental cost analysis of the adaptive supply chain network  
First, green procurement 
Adaptive supply chains require effective and quick respond of the enterprises to changes in the market, 
so it should be done early in the product life cycle for the enterprises to collect market informat ion to 
ensure the process of production adaptable to the market changes . According to the characteristics of 
short product life span and raw materials serving as the main stock type, purchasing departments should 
focus on the evaluation of suppliers’ environmental behavior, the efficiency of resource use and the 
indicators like .the environmental friendliness of the packing materials.  
Second, cleaner production 
The products show its diversity and flexibility in the adaptive supply chain network. Though process 
reengineering and total quality management, the enterprises can break down the environmental cost to 
every activity, optimize product disposal system, select a variety  of renewable and easily  degradable 
materials and choose to use process methods that are anti-attrit ion and can reduce energy consumption. It 
mainly emphasizes on the drive forces of the cost such as labor force participation, the appearance of 
product features, in order to improve the production rate of the equipments. 
Third, green marketing 
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In the adaptive supply chain network, the company owns the assembly line and distribution 
organizations of the final p roducts. As the diversity of product varieties and market volatility shortening 
the product life cycle to a minimum of few weeks to several months, it is a  main problem of the adaptive 
supply chain network to meet  the demands of the rapidly  changing markets. In this case, the enterprise 
should be committed to establishing long-term friendly relations of cooperation with vendors, collecting  
the environmental requirement on products from the customers with questionnaires ,establishing the 
franchisees of green products, thus planning together to build an environmental cost control system on the 
collection, sorting, dismantling, delivering of the wastes.  
4. Conclusion 
Of all the three supply chain networks, the node companies of the centralized supply chain network are 
relatively fixed and in small numbers; the nodes of the decentralized supply chain network are relatively 
loose and in large quantities; while the relations between nodes in the adaptive supply chain network are 
quite flexib le. The enterprises can make timely adjustments according to their size, the stage of their life 
cycle and the markets. And by using the methods of the balanced scorecard, operating cost analysis, value 
chain analysis and strategic cost management, they establish a green supply chain network to make the 
most advantages of cooperation and the scale effect, achieve the unify of cost control in upstream and 
downstream firms to reduce or eliminate the hazards of environmental costs and eventually establish the 
"environment-friendly society.” 
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